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(54) Radio receiving apparatus having current consumption reducing function 

(57) A radio receiving apparatus includes a high-fre- 
quency amplifier, an intermediate-frequency amplifier, a 
reception electric field strength detector, and a control 
section. The high-frequency amplifier is connected to a 
signal line of a reception system for a radio signal and 
can be disconnected from the signal line. The interme- 
diate-frequency amplifier is connected to the signal line 
on an output side of the first circuit element and can be 
disconnected from the signal line. The reception electric 
field strength detector detects the reception electric field 
level of a radio signal. The control section performs con- 
trol to disconnect at least one of the first and second cir- 
cuit elements from the signal line and also performs 
control to stop supplying power to the disconnected cir- 
cuit element in accordance with the electric field level 
detected by the reception electric field strength detector. 
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Description 

Background of the Invention 

The present invention relates to a radio receiving 
apparatus having a function of reducing the current con- 
sumption. 

Many radio receiving apparatuses, and especially 
mobile radio telephones, use batteries with limited cur- 
rent-carrying capacities as power supplies. For this rea- 
son, the current consumption is preferably reduced as 
much as possible. 

A conventional mobile radio telephone is disclosed 
in Japanese Patent Laid-Open No. 62-281529. This tel- 
ephone is designed to detect a reception electric field 
strength (level) from a reception signal. In accordance 
with the detection result, the DC currents supplied to the 
high-frequency amplification circuit and the local oscilla- 
tion circuit are limited to the extent to which the nonlin- 
ear distortion characteristics of the receiving section 
can be allowed. 

In the above conventional mobile radio telephone, 
although the current consumption is reduced, this 
reduction is performed only within the range in which 
the nonlinear distortion characteristics can be allowed. 
A reduction in current consumption is limited by the 
degree of the spurious radiation due to the intermodula- 
tion. 

Summary of the Invention 

It is an object of the present invention to provide a 
radio receiving apparatus designed to further reduce 
the current consumption. 

In order to achieve the above object, according to 
the present invention, there is provided a radio receiving 
apparatus comprising a first circuit element which is 
connected to a signal line of a reception system for a 
radio signal and can be disconnected from the signal 
line, a second circuit element which is connected to the 
signal line on an output side of the first circuit element 
and can be disconnected from the signal line, electric 
field level detection means for detecting a reception 
electric field level of a radio signal, and control means 
for performing control to disconnect at least one of the 
first and second circuit elements from the signal line and 
also performing control to stop supplying power to the 
disconnected circuit element in accordance with the 
electric field level detected by the electric field level 
detection means. 

Brief Description of the Drawing 

Fig. 1 is a block diagram showing a radio receiving 
apparatus. 

Description of the Preferred Embodiment 

The present invention will be described in detail 



below with reference to the accompanying drawing. 

Fig. 1 shows a radio receiving apparatus according 
to an embodiment of the present invention. Referring to 
Fig. 1 , the radio receiving apparatus includes a high-fre- 
5 quency amplifier 1 for amplifying a reception signal, a 
first switch 2 for performing a switching operation to dis- 
connect or not to disconnect the high-frequency ampli- 
fier 1 from the reception system, a mixer 3 for mixing a 
high-frequency signal output from said first switch 2 with 
w a local frequency signal to convert the reception signal 
into a signal in an intermediate-frequency band, an 
intermediate-frequency amplifier 4 for amplifying the 
intermediate-frequency signal output from the mixer 3, a 
second switch 5 for performing a switching operation to 
is disconnect or not to disconnect the intermediate-fre- 
quency amplifier 4 from the reception system, a recep- 
tion electric field strength detector 6 for receiving the 
intermediate-frequency signal output from the second 
switch 5 and detecting the electric field strength (level) 
20 of the reception signal, a control section 7 for controlling 
the high-frequency amplifier 1, the intermediate-fre- 
quency amplifier 4, and the first and second switches 2 
and 5, a local oscillator 8 for oscillating a local frequency 
signal and outputting it to the mixer 3, a detector 9 for 
25 detecting the intermediate-frequency signal output from 
the second switch 5 and amplifying the signal wave, a 
low-frequency amplifier 10 for amplifying the signal 
wave output from the detector 9, and a loudspeaker 
(receiver) 11 for outputting the signal wave, output from 
30 the low-frequency amplifier 10, as speech. 

The first and second switches 2 and 5 normally 
connect the amplifiers 1 and 4 in series with a signal 
line. When the amplifiers 1 and 4 are disconnected, the 
input and output terminals of each switch are short- 
35 circuited to allow a signal to pass therethrough. The 
high-frequency amplifier 1 and the intermediate-fre- 
quency amplifier 4 receive power from a battery (not 
shown). The control section 7 includes a switch control 
section 7a for controlling the switching operations of the 
40 first and second switches 2 and 5 on the basis of the 
reception electric field strength detected by the recep- 
tion electric field strength detector 6, and a power sup- 
ply control section 7b for separately controlling the 
power ON/OFF operations of the high-frequency ampii- 
45 fier 1 and the intermediate-frequency amplifier 4. 

The operation of the above radio receiving appara- 
tus will be described next. The first and second switches 
2 and 5 are normally switched to the amplifiers 1 and 4 
sides, respectively. In this state, a high-frequency 
so reception signal passes through the first switch 2 and is 
amplified by the high-frequency amplifier 1. The ampli- 
fied output from the high-frequency amplifier 1 is input 
to the mixer 3 and mixed with the output from the local 
oscillator 8 so as to be converted into an intermediate- 
55 frequency signal. The intermediate-frequency output 
from the mixer 3 passes through the second switch 5 
and is amplified by the intermediate-frequency amplifier 
4. The amplified output from the intermediate-frequency 
amplifier 4 is detected by the detector 9, and the signal 
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wave is output. The detected output from the local oscil- 
lator 8 is amplified by the low-frequency amplifier 10 
and converted into a speech signal, which is output from 
the loudspeaker 1 1 . 

At this time, the output from the intermediate-fre- s 
quency amplifier 4 is input to the reception electric field 
strength detector 6. The reception electric field strength 
detector 6 detects the electric field strength of the 
reception signal in accordance with the output from the 
intermediate-frequency amplifier 4, and outputs the io 
detection result to the control section 7. 

In general, as is known, when the reception signal 
is sufficiently large, even if the gain of at least one of the 
intermediate-frequency amplifier and the high-fre- 
quency amplifier is set to zero, a necessary S/N can be is 
maintained. 

When the electric strength of the reception signal 
reaches a first predetermined value, the control section 
7 controls the first switch 2 by using a first switching 
control signal 21 to disconnect the intermediate-fre- 20 
quency amplifier 4 from the reception system, and also 
controls the intermediate-frequency amplifier 4 by using 
a first power supply control signal 22 to stop supplying 
power. In this case, the first predetermined value indi- 
cates the electric field strength at which a necessary 25 
S/N can be maintained even if the gain of the intermedi- 
ate-frequency amplifier 4 becomes zero in the reception 
system. 

When the electric field strength exceeds the first 
predetermined value and reaches a second predeter- 30 
mined value, the control section 7 controls the first 
switch 2 by using a second switching control signal 23 to 
disconnect the high-frequency amplifier 1 from the 
reception system, and also controls the high-frequency 
amplifier 1 by using a second power supply control sig- 35 
nal 24 to stop supplying power. In this case, the second 
predetermined value indicated the electric field strength 
at which a necessary S/N can be maintained even if the 
gain of the high-frequency amplifier 1 becomes zero as 
well as the gain of the intermediate-frequency amplifier 40 
4. 

In the above embodiment, the intermediate-fre- 
quency amplifier and the high-frequency amplifier are 
used as amplifiers which are to be disconnected from 
the circuit of the reception system and for which the 45 
supply of power is to be stopped. However, the types of 
amplifiers and the like to be disconnected and the dis- 
connecting order are not limited. If, for example, the cur- 
rent consumption amounts of a plurality of amplifiers are 
different from each other, the amplifiers to be discon- so 
nected from the reception system may be sequentially 
selected one by one in accordance with the reception 
electric field strength. In addition, a combination of at 
least two amplifiers may be disconnected from the 
reception system in accordance with a combination pat- 55 
tern based on the result of comparison between a plu- 
rality of reference electric field levels and a reception 
electric field level. 

In addition, the control section 7 stops supplying 



power by controlling the amplifiers 1 and 4. If, however, 
an amplifier having no power control function is used, a 
power switch may be arranged in a power supply path, 
and the ON/OFF operation of the power switch may be 
controlled by the control section 7. The above descrip- 
tion is associated with the radio receiving apparatus. 
However, the present invention may be applied to a 
radio transmitting/receiving apparatus, and power con- 
trol may be performed on circuit elements other than the 
amplifiers as long as a receiving operation can be per- 
formed. 

In addition, the above description is associated with 
the radio receiving apparatus using a battery with a lim- 
ited current-carrying capacity as a power supply. How- 
ever, the present invention may be applied to a radio 
receiving apparatus using a power supply whose cur- 
rent-carrying capacity is not limited. In this case, an 
energy saving operation can be performed. 

As has been described above, when the reception 
electric field strength is sufficiently high, circuits includ- 
ing the high-frequency amplifier and the intermediate- 
frequency amplifier are selectively disconnected from 
the reception system in accordance with the strength. In 
addition, by stopping the power supply to the discon- 
nected circuits, the current consumption of the receiving 
apparatus can be further reduced. 

Claims 

1 . A radio receiving apparatus characterized by com- 
prising: 

a first circuit element (1) which is connected to 
a signal line of a reception system for a radio 
signal and can be disconnected from the signal 
line; 

a second circuit element (4) which is connected 
to the signal line on an output side of said first 
circuit element and can be disconnected from 
the signal line; 

electric field level detection means (6) for 
detecting a reception electric field level of a 
radio signal; and 

control means (7) for performing control to dis- 
connect at least one of said first and second 
circuit elements from the signal line and also 
performing control to stop supplying power to 
said disconnected circuit element in accord- 
ance with the electric field level detected by 
said electric field level detection means. 

2. An apparatus according to claim 1, wherein said 
first and second circuit elements are amplifiers con- 
nected in series with the signal line to amplify a sig- 
nal on the signal line. 

3. An apparatus according to claim 2, wherein said 
first circuit element is a high-frequency amplifier for 
amplifying a reception signal, and said second cir- 
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cuit element is an intermediate-frequency amplifier 
for amplifying an intermediate-frequency signal 
obtained by converting the output from said high- 
frequency amplifier. 

5 

4. An apparatus according to claim 1 , further compris- 
ing: 

first switch means (2) for disconnecting said 
first circuit element from the signal line; and 10 
second switch means (5) for disconnecting said 
second circuit element from the signal line, and 

wherein said control means performs switch- 
ing control of said first and second switch means in is 
accordance with the detection result obtained by 
said electric field level detection means. 

5. An apparatus according to claim 4, wherein said 
first and second switch means normally connect 20 
said first and second circuit elements in series with 

the signal line, and disconnect input and output ter- 
minals of said first and second circuit elements from 
the signal line to short-circuit signal lines corre- 
sponding to the disconnected portions in a discon- 25 
nected state. 

6. An apparatus according to claim 4, wherein said 
control means comprises: 
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switch control means (7a) for controlling said 
first and second switch means to disconnect 
said first and second circuit elements from the 
signal line in accordance with a combination 
pattern based on the electric field level 35 
detected by said electric field level detection 
means: and 

power control means (7b) for controlling a 
power supply system for said first and second 
circuit elements to stop supplying power to said 40 
circuit element disconnected from the signal 
line. 



signal through a radio channel: 
a local oscillator (8) for oscillating a local fre- 
quency signal: 

a mixer (3) for mixing the output from said high- 
frequency amplifier with the local frequency 
signal from said local oscillator to output an 
intermediate-frequency signal: 
an intermediate-frequency amplifier (4) con- 
nected in series with the signal line to amplify 
the intermediate-frequency signal from said 
mixer; 

a first switch (2) for disconnecting said high-fre- 
quency amplifier from the signal line; 
a second switch (5) for disconnecting said 
intermediate-frequency amplifier from the sig- 
nal line; 

an electric field strength detector (6) for detect- 
ing a reception electric field level of a reception 
signal; and 

a control section (7) for controlling said first and 
second switches to disconnect said high-fre- 
quency amplifier and said intermediate-fre- 
quency amplifier from the signal line and also 
performing control to stop supplying power to 
said disconnected circuit elements in accord- 
ance with a combination pattern based on the 
electric field level detected by said electric field 
level detector. 

An apparatus according to claim 8. further compris- 
ing a detector (9) for detecting the intermediate-fre- 
quency signal output from said second switch and 
extracting a signal wave; 

a low-frequency amplifier (10) for amplifying 
the output from said detector; and 
a speech converter (1 1) for converting the out- 
put from said low-frequency amplifier into a 
speech signal and outputting the signal. 



7. An apparatus according to claim 1, wherein said 
electric field level detection means compares a plu- 45 
rality of reference electric field levels with a recep- 
tion electric field level, and said control means 
determines a circuit element to be disconnected 
from the signal line in accordance with the compar- 
ison result from said electric field level detection so 
means, and sets the reception electric field to an 
electric field level at which a necessary S/N is main- 
tained. 



8. A radio receiving apparatus characterized by com- ss 
prising: 

a high-frequency amplifier (1) connected in 
series with a signal line to amplify a reception 
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(54) Radio receiving apparatus having current consumption reducing function 



(57) A radio receiving apparatus includes a high-fre- 
quency amplifier, an intermediate-frequency amplifier, a 
reception electric field strength detector, and a control 
section. The high-frequency amplifier is connected to a 
signal line of a reception system for a radio signal and 
can be disconnected from the signal line. The interme- 
diate-frequency amplifier is connected to the signal line 
on an output side of the first circuit element and can be 
disconnected from the signal line. The reception electric 



field strength detector detects the reception electric field 
level of a radio signal. The control section performs con- 
trol to disconnect at least one of the first and second cir- 
cuit elements from the signal line and also performs 
control to stop supplying power to the disconnected cir- 
cuit element in accordance with the electric field level 
detected by the reception electric field strength detector. 
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